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(54) PERMANENT MAGNET ROTARY ELECTRIC MACHINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a permanent 
magnet rotary electric machine capable of easily surely 
and firmly fixing a permanent magnet into a magnet 
insertion hole of an outer rotor. 
SOLUTION: A permanent magnet 62 of almost drum- 
shaped section is inserted in each insertion hole 611 of a 
rotor yoke 61. The permanent magnet 62 is supported in 
a manner of plane relating to an internal peripheral 
surface of the insertion hole 611 by a total of three 
points, two points P1, P2 in both ends in an internal 
peripheral side (stator side) and one point P3 in the 
central part in an external peripheral side (opposite 
stator side). A gap G1 is ensured between the support 
points P1 , P2, between an outer wal surface of the 

permanent magnet 62 and an inner wall surface of the insertion hole 61 1 except the support 
points P1 to P3 in three places. A gap G2 is ensured between the support points P1, P3, a 
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gap G3 is ensured between the support points P2, P3. Inside of each gap G1, G2, G3 is 
charged with a bonding agent 80. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the permanent magnet type dynamo-electric machine with which the outer rotor of the 
shape of a cylindrical shape turning around the periphery of a stator arranges two or more magnet 
insertion holes to the circumferencial direction, and a permanent magnet is inserted into each magnet 
insertion hole Said each permanent magnet is a permanent magnet type dynamo-electric machine 
characterized by being supported by at least three points to said internal surface so that two or more 
openings may be secured between the internal surfaces of said magnet insertion hole in a flat surface 
perpendicular to the path of insertion. 

[Claim 2] It is the permanent magnet type dynamo-electric machine according to claim 1 which said 
permanent magnet is supported by three points to the internal surface of a magnet insertion hole, and at 
least one of said three points is located in the stator side of the internal surface of a magnet insertion 
hole, and is characterized by locating other at least one point in the anti-stator side of said internal 
surface. 

[Claim 3] It is the permanent magnet type dynamo-electric machine according to claim 1 which said 
permanent magnet is supported by three points to the internal surface of a magnet insertion hole, and 
two of said three points are located in the stator side of the internal surface of a magnet insertion hole, 
and is characterized by locating other one point in the anti-stator side of said internal surface. 
[Claim 4] Said outer rotor is a permanent magnet type dynamo-electric machine according to claim 1 to 
3 characterized by fitting in cylindrical shape-like Rota York where the permanent magnet was inserted 
into two or more magnet insertion holes arranged at the circumferencial direction inside a cup-like 
flywheel, being constituted, and forming the predetermined opening between the skin by the side of the 
flywheel of each magnet insertion hole of said Rota York, and the internal surface of a flywheel. 
[Claim 5] Said Rota York is a permanent magnet type dynamo-electric machine according to claim 4 
characterized by having carried out the stratification of the sheet steel and being constituted! 
[Claim 6] The permanent magnet type dynamo-electric machine according to claim 4 or 5 characterized 
by fixing said flywheel and Rota York with adhesives. 

[Claim 7] The permanent magnet type dynamo-electric machine according to claim 4 to 6 characterized 
by having an opening in the part between said each permanent magnet and Rota York. 
[Claim 8] It is the permanent magnet type dynamo-electric machine according to claim 6 which said 
permanent magnet is supported by three points to the internal surface of a magnet insertion hole, and is 
characterized by locating at least two of said three points near said opening. 

[Claim 9] The permanent magnet type dynamo-electric machine according to claim 1 to 8 characterized 
by filling up with adhesives in the opening between the permanent magnets inserted into said each 
magnet insertion hole and each magnet insertion hole concerned. 

[Claim 1 0] The permanent magnet type dynamo-electric machine according to claim 1 to 8 characterized 
by providing further the positioning member which positions said each permanent magnet to said outer 
rotor. 

[Claim 1 1] Said positioning member is a permanent magnet type dynamo-electric machine according to 
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claim 10 characterized by supporting said each permanent magnet in the both ends in alignment with the 
revolving shaft of said outer rotor. 

[Claim 12] It is the permanent magnet type dynamo-electric machine according to claim 1 1 
characterized by for said positioning member consisting of the top ring and base ring of a pair, for said 
top ring supporting said each permanent magnet to the open end side of said outer rotor, and said base 
ring supporting said each permanent magnet in block one end of said outer rotor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A cylindrical shape-like outer rotor arranges two or more magnet insertion holes 
annularly, and this invention relates to the permanent magnet type dynamo-electric machine with which 
the permanent magnet was inserted into each magnet insertion hole, and relates to the permanent magnet 
type dynamo-electric machine which can simply and certainly fix a permanent magnet in a magnet 
insertion hole especially. 
[0002] 

[Description of the Prior Art] The permanent magnet type dynamo-electric machine used as an outer 
rotor in support of cylindrical shape-like Rota York free [ rotation ] with a flywheel on the periphery of 
a stator as the starter motor or generator for internal combustion engines is known. Said Rota York 
arranges two or more magnet insertion holes annularly, and the permanent magnet of S and N pole is 
inserted by turns into each magnet insertion hole. 
[0003] 

[Problem(s) to be Solved by the Invention] As an approach of fixing a permanent magnet in the magnet 
insertion hole of Rota York, a permanent magnet is pressed fit into a magnet insertion hole, and the 
approach of pasting up with adhesives further is adopted. However, by the fixed approach by press fit, 
outside the inside dimension method of a magnet insertion hole, and a permanent magnet, since a 
dimension must be specified strictly, the advancement of a manufacturing technology and the rise of a 
manufacturing cost will be caused. 

[0004] When a permanent magnet is pressed fit, deformation arises in Rota York, consequently Rota 
York cannot contact a stator or it may become impossible moreover, to secure the magnetism on a 
design according to deformation. 

[0005] Furthermore, in the above-mentioned press fit immobilization, since it could not folly be filled up 
with adhesives between the magnet insertion hole and the permanent magnet, the technical problem that 
an adhesion function could not folly be demonstrated also had adhesives. 

[0006] The purpose of this invention solves the above-mentioned Prior-art technical problem, and is 
about a permanent magnet in the magnet insertion hole of an outer rotor to offer simplicity and a 
permanent magnet type dynamo-electric machine fixable certainly and firmly. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, an outer rotor arranges 
two or more magnet insertion holes annularly, and this invention is characterized by supporting a 
permanent magnet by two or more points so that two or more openings may be secured between the 
inner skin of said magnet insertion hole in a flat surface perpendicular to the path of insertion in the 
permanent magnet type dynamo-electric machine with which the permanent magnet was inserted into 
each magnet insertion hole. 

[0008] According to the above-mentioned description, since a permanent magnet is mechanically held in 
two or more supporting points to a magnet insertion hole, by the production process, a permanent 
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magnet can be held in simple within a magnet insertion hole. Moreover, since the restoration tooth space 
of adhesives is securable for the opening sections other than a supporting point, it can fully be filled up 
with adhesives and the firm adhesion immobilization by adhesives is attained. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail with reference to a 
drawing. Drawing 1 is the whole motor-scooter mold motor bicycle side elevation which applied the 
permanent magnet type dynamo-electric machine of this invention to generator [ a starter-cum-] 
equipment. 

[0010] Car-body anterior part 3a and car-body posterior part 3b are connected through the low floor 
section 4, and the car-body frame which makes the frame of a car body consists of a down tube 6 and a 
Maine pipe 7 in general. A fuel tank and a receipt box (not shown [ both ]) are supported with the Maine 
pipe 7, and the sheet 8 is arranged in the upper part. 

[001 1] It is supported to revolve by the steering head 5, and a handle 1 1 is formed up, a front fork 12 is 
caudad prolonged in car-body anterior part 3 a, and the front wheel FW is supported to revolve with it by 
the lower limit. The upper part of a handle 1 1 is covered with the handle covering 13 which served as 
the gauge board. A bracket 15 protrudes on the standup section lower limit of the Maine pipe 7, and 
connection support of the rocking of the hanger bracket 18 of the swing unit 2 is enabled through the 
link member 16 at this bracket 15. 

[0012] 2 stroke internal combustion engine E of a single cylinder is carried in the anterior part at the 
swing unit 2. It applies to back from this internal combustion engine E, the belt type nonstep variable 
speed gear 26 is constituted, and the rear wheel RW is supported to revolve by the moderation device 27 
prepared in that posterior part through the centrifugal clutch. The rear shock absorber 22 is infixed 
between the upper limit of this moderation device 27, and the up flection of the Maine pipe 7. The air 
cleaner 25 connected with the carburetor 24 and this carburetor 24 which were connected to the inlet 
pipe 23 which extended from the internal combustion engine E is arranged in the anterior part of the 
swing unit 2. 

[0013] Drawing 2 is the sectional view which cut said swing unit 2 along with the crankshaft 201, and 
expresses that the same sign as the above is the same, or an equivalent part. 

[0014] The swing unit 2 is covered with the crank case 202 constituted by coalescing in the crank cases 
202L and 202R on either side, and the crankshaft 201 is supported free [ rotation ] by the bearings 208 
and 209 fixed to crank-case 202R. The connecting rod (not shown) is connected with the crankshaft 201 
through the crank pin 2 1 3 . 

[0015] Left crank-case 202L serves as the belt type infinitely variable room case, and the belt driving 
pulley 210 is formed in the crankshaft 201 prolonged to left crank-case 202L pivotable. The belt driving 
pulley 210 consists of fixed side pulley half object 210L and movable side pulley half object 210R, 
fixed side pulley half object 210L fixes through a boss 21 1 in the left end section of a crankshaft 201, 
and spline fitting of the movable side pulley half object 210R can be carried out to a crankshaft 201 on 
the right-hand side, and it can approach and desert fixed side pulley half object 210L. Between both 
pulley half object 210L and 210R, V belt 212 is rolled almost. 

[0016] On the right-hand side of movable side pulley half object 210R, the cam plate 215 has fixed to 
the crankshaft 201, and slide piece 215a prepared in the periphery edge is engaging with cam plate 
sliding boss section 210Ra formed in shaft orientations at the periphery edge of movable side pulley half 
object 210R free [ sliding ]. The cam plate 215 of movable side pulley half object 210R has the taper 
side where periphery approach inclined in the cam plate 215 side, and the dry wait pole 216 is held in 
the dead air space between this taper side and movable pulley half object 21 OR. 
[0017] If the rotational speed of a crankshaft 201 increases, said dry wait ball 216 which does [ both ] 
cam plate 215 with movable side pulley half object 21 OR, and rotates moves in the centrifugal direction 
according to a centrifugal force, and movable side pulley half object 21 OR will be pressed by the dry 
wait ball 216, will move to a left, and will approach fixed side pulley half object 210L. Consequently, V 
belt 212 inserted between both pulley half object 210L and 210R moves in the centrifugal direction, and 
the diameter of volume credit becomes large. 
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[0018] The passive-movement pulley (not shown) corresponding to said belt driving pulley 210 is 
formed in the posterior part of a car, and V belt 212 is almost wound around this passive-movement 
pulley. According to this belt transfer device, regulating automatically of an internal combustion 
engine's E power is carried out, it is told to a centrifugal clutch, and drives a rear wheel RW through said 
moderation device 27 grade. 

[0019] In right crank-case 202R, the generator [ a starter-cum-] equipment 1 which combined the starter 
motor and the AC generator is arranged. With generator [ a starter-cum-] equipment 1 , the outer rotor 60 
is being fixed to the tip taper section of a crankshaft 201 with the screw 253. The inner stator 50 
arranged inside said outer rotor 60 is screwed on a crank case 202 with a bolt 279, and is supported. In 
addition, the configuration of said generator [ a starter-cum-] equipment 1 is later explained to a detail 
with reference to drawing 3 thru/or drawing 7 . 

[0020] The fan 280 has fixed a part for the hem part of the central cone section 280a to the outer rotor 60 

with the bolt 246, and the fan 280 is covered with the fan cover 281 through the radiator 282. 

[0021] On the crankshaft 201, the sprocket 23 1 is being fixed between said generator [ a starter-cum-] 

equipment 1 and bearings 209, and the chain for driving a cam shaft (not shown) from a crankshaft 201 

is almost wound around this sprocket 23 1 . In addition, said sprocket 23 1 is formed in one with the gear 

232 for transmitting power to the pump made to circulate through lubrication oil. 

[0022] a part of field where drawing 3 and 4 are perpendicular to the revolving shaft (crankshaft 201) of 

said generator [ a starter-cum-] equipment 1 (permanent magnet type dynamo-electric machine) ~ a 

fracture top view and its side-face sectional view, drawing 5 , and 6 are the top view and its partial 

enlarged drawing of Rota York, and express that the same sign as the above is the same, or an equivalent 

part for all. 

[0023] The generator [ a starter-cum-] equipment 1 of this operation gestalt consists of a stator 50 and an 
outer rotor 60 turning around the periphery of the stator 50 concerned, as shown in drawing 3 and 4. As 
said outer rotor 60 was shown in drawing 4 and 5 and the ring-like silicon steel plate (sheet metal) was 
indicated to be Rota York 61 constituted by carrying out stratification to the shape of a cylindrical shape 
to drawing 3 R> 3 As it was indicated in drawing 3 and 4 as 62Ns of N pole permanent magnets **** 
(ed) by turns in two or more magnet insertion holes 61 1 prepared in the circumferencial direction of 
Rota York 61, and south pole permanent magnet 62S It is constituted by the flywheel 63 of the shape of 
a cup which connects said Rota York 61 with said crankshaft 201. 

[0024] Each permanent magnet 62 (62N, 62S) which said flywheel 63 possessed claw part 63a at the 
periphery edge, and Rota York 61 of said stratification was pinched by shaft orientations by bending the 
claw part 63a concerned to the inside, and was ****(ed) in the insertion hole 61 1 of said Rota York 61 
is held in the predetermined location in Rota York 61 . 

[0025] Said stator 50 includes a stator core 51 and the stator salient pole 52, as stratification was carried 
out, it was constituted and the silicon steel plate (sheet metal) was shown in drawing 3 . Stator winding 
53 is wound around each stator salient pole 52 with unipolar centralization, and the principal plane of a 
stator 50 is covered with the protective cover 71 . 

[0026] As shown in drawing 5 and 6, the insertion hole 611 with which said permanent magnet 62 is 
inserted in shaft orientations is formed in said Rota York 61 at intervals of [ 12 ] 30 degrees at the 
circumferencial direction. It functions as the interpole section 613 between each adjoining insertion hole 
61 1. 

[0027] Into said each insertion hole 61 1, as shown in drawing 7 , the abbreviation drum-like permanent 
magnet 62 is inserted for the cross section. At this operation gestalt, the configuration of said insertion 
hole 61 1 and the cross-section configuration of a permanent magnet 62 are not the same, and, for a 
permanent magnet 62, superficially, the both ends by the side of inner circumference (stator side) are PI 
and P2 two points to the internal surface of the insertion hole 611. And 1 point P3 of the center section 
by the side of a periphery (anti-stator side) It is supported by a total of three points. 
[0028] Said three supporting point PI -P3 Between the skin of a permanent magnet 62 of except, and the 
internal surface of the insertion hole 61 1, it is a supporting point PI and P2. It sets in between and is an 
opening Gl. It is secured. Similarly, it is a supporting point PI and P3. In between, it is an opening G2. 
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It is secured and is a supporting point P2 and P3. In between, it is opening G3. It is secured. Said each 
opening G2 and G3 It has the notching-like openings G21 and G31 extended in the direction of a stator, 
respectively. Said each opening Gl, G2, and G3 And it fills up with adhesives 80 in the notching-like 
opening G21 and G31. 

[0029] Thus, with this operation gestalt, a permanent magnet 62 is mechanically held by three points 
with the magnet insertion hole 611. Therefore, at an attachment process, a permanent magnet 62 can be 
held in simple within the insertion hole 611, and the workability improves. Moreover, since the 
restoration tooth space of adhesives is secured to openings Gl other than a supporting point, G2, and G3 
(and G21, G31) and they can fully be filled up with adhesives, a permanent magnet 62 can be firmly 
fixed in the magnet insertion hole 61 1 with these adhesives. 

[0030] by the way when a permanent magnet 62 is inserted into the insertion hole 61 1, it is the minor 
diameter whose inside dimension method of the insertion hole 61 1 is close to the lower limit of 
specification, and is the major diameter whose dimension is close to the upper limit of specification 
outside a permanent magnet 62 contrary to this - a supporting point PI and P2 ****-- the direction of a 
stator - moreover, in a supporting point P3, stress is added in the direction of an anti-stator. 
[0031] On the other hand, at this operation gestalt, it is between [ P3 ] the skin 618 of the insertion hole 
61 1, and flywheels 63 (i.e., a supporting point). It is an opening GO between flywheels 63. It forms. 
Therefore, when the above-mentioned stress arises at each supporting point, the side attachment wall 
618 of the insertion hole 61 1 is an opening GO. By swelling inside, it is each supporting point PI and P2. 
The stress which is set and is committed to a stator side is eased. Therefore, the deformation by the side 
of the stator of Rota York 61 is prevented, and contact to Rota York 61 and the stator salient pole 52 and 
the fall of magnetomotive force are prevented. 

[0032] Thus, with this operation gestalt, since it was made to distribute the stress which considers a two- 
point support and anti-stator side as one-point support, and commits a stator side to a stator side when 
supporting a permanent magnet 62 by three points, the deformation direction by stress can be turned to 
an anti-stator side, and the deformation by the side of a stator can be prevented. 
[0033] Furthermore, at this operation gestalt, it is an opening GO between Rota York 61 and a flywheel 
63. Deformation of Rota York 61 at the time of forming and the big permanent magnet 62 being 
relatively inserted to the insertion hole 61 1 of Rota York 61 is the opening GO concerned. Since it sets 
and was made to be absorbed, the deformation by the side of the stator of Rota York 61 can be 
prevented. 

[0034] Drawing 8 is the block diagram of the control system of said generator [ a starter-cum-] 
equipment 1, and expresses that the same sign as the above is the same, or an equivalent part. 
[0035] A control unit 40 contains DC-DC converter 102 which changes the output voltage VBATT of a 
dc-battery 42 into the logic electrical potential difference VDD, and is supplied to CPU101, the ignition 
control equipment 103 which controls the electric supply to the IG coil 41, and is made to light an 
ignition plug 43 to predetermined timing, and the three-phase-circuit driver 104 which changes battery 
voltage VBATT into three-phase-circuit alternating current power, and is supplied to the stator winding 
53 of said generator [ a starter-cum-] equipment 1. 

[0036] The throttle sensor 45 detects throttle opening thetath, and notifies it to CPU101 . The Rota 
sensor 46 detects the rotation location of said outer rotor 60, and notifies it to CPU101. A regulator 44 
controls the induced electromotive force generated in said stator winding 53 according to rotation of an 
outer rotor 60 to predetermined battery voltage VBATT, and supplies it to power-source Rhine L. 
[0037] In such a configuration, based on the rotation location of an outer rotor 60 where CPU101 was 
detected by the Rota sensor 46, the excitation timing of stator winding 53 is determined at the time of 
engine starting, it controls the switching timing of each power FET of the three-phase-circuit driver 104, 
and supplies alternating current power to each phase of stator winding 53. 

[0038] PWM control of each power FET of the three-phase-circuit driver 104 (Trl-Tr6) is carried out by 
CPU101, and it is controlled based on throttle opening thetath detected by said throttle sensor 45, the 
duty ratio, i.e., driving torque. 

[0039] On the other hand, if an internal combustion engine E starts, the electric supply to stator winding 
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53 from the three-phase-circuit driver 104 will be stopped, and generator [ a starter-cum-] equipment 1 
will drive in follower with an internal combustion engine E shortly. At this time, electromotive force 
occurs in stator winding 53 according to the rotational speed of a crankshaft 201. While this 
electromotive force is controlled by the regulator 44 by battery voltage VB ATT and is supplied to 
electric load after that by it, dump power is charged to a dc-battery 42. 

[0040] Subsequently, each opening section G2 prepared in said Rota York 61, G21, G3, and an 
operation of G31 are explained with reference to drawing 9 and 10. 

[0041] Drawing 9 is drawing having shown the flux density distribution at the time of operating the 
generator [ a starter-cum-] equipment 1 concerned as a starter motor, and drawing 10 is drawing having 
shown the flux density distribution at the time of operating the equipment 1 concerned as a generator. 
[0042] If an exciting current is supplied to each stator winding 53 from a dc-battery 42 through said 
control unit 40 in case said generator [ a starter-cum-] equipment 1 is operated as a starter motor, as 
shown in drawing 9 The line of magnetic force generated in the radiation direction falls out from 52Ns 
of stator salient poles excited by N pole to a rear face from the stator side front face of south pole 
permanent magnet 62S. The many return to stator salient pole 52S excited by the adjoining south pole 
and 52 Ns of stator salient poles excited by said N pole via the stator core 51 via the core section 615 
and the interpole section 613 of Rota York 61 . 

[0043] At this time, they are the 1st opening G2 and G3 to the both-sides section which met the 
circumferencial direction of each permanent magnet 62 with this operation gestalt. Since it is formed 
and the leakage flux from the flank of each permanent magnet 62 to the interpole section 613 decreases, 
the great portion of line of magnetic force falls out from each permanent magnet 62 to the core section 
615 of Rota York 61, and it is further attained to a stator 50 side via said interpole section 613. 
Consequently, since the vertical component of the magnetic flux which passes the air gap between an 
outer rotor 60 and a stator 50 increases, they are said opening G2 and G3. It becomes possible to make 
driving torque increase compared with the case where it does not prepare. 

[0044] Moreover, the flow of the magnetism in part 613a into which magnetic flux flows, and the near 
parts 613b and 613c of openings G21 and G3 1 becomes very important for the friction reduction at the 
time of the torque rise at the time of starting, and the actuation as a generator from the tooth back of 
each permanent magnet 62. Here, with this operation gestalt, since at least each part is contacted in 
precision with expensive Rota York 61 and permanent magnet 62 in three points, 613a, 613b, and 613c, 
it becomes possible to secure the magnetism on a design. 

[0045] Furthermore, since the notching-like openings G21 and G31 for restricting the magnetic path of a 
circumferencial direction also to the stator side in the both ends of a permanent magnet 62 with this 
operation gestalt are installed, the leakage flux which passes the inside of Rota York 61 also decreases. 
[0046] that is, the inside of the broken-line circle of drawing 9 was expanded and shown in drawing 1 1 - 
- as - opening G3 from - the notching-like opening G3 1 installed in the direction of a stator magnetic 
flux Bl is efficiently led to stator salient pole 52S from the interpole section 613 of Rota York 61 - as - 
acting - opening G2 from - the notching-like opening G21 installed in the direction of a stator It acts so 
that magnetic-flux B-2 which passes the inside periphery section 616 of Rota York 61 from 62Ns of 
permanent magnets may be efficiently led to stator salient pole 52S. Consequently, it becomes possible 
for the vertical component of the magnetic flux which passes the air gap between an outer rotor 60 and a 
stator 50 to increase further, and to make the driving torque as a starter motor increase further. 
[0047] On the other hand, since the magnetic flux generated from each permanent magnet 62 forms a 
closed magnetic circuit with a stator salient pole and a stator core as shown in drawing 10 in case the 
generator [ a starter-cum-] equipment 1 concerned is operated as a generator, stator winding can be 
made to generate the generation-of-electrical-energy current according to the rotational frequency of 
Rota. 

[0048] In addition, the regulation electrical potential difference by said regulator 44 is set as 14.5V, and 
if the output voltage at the time of operating the generator [ a starter-cum-] equipment 1 concerned as a 
generator reaches said regulation electrical potential difference, he is trying to short-circuit the 
transistors Tr2, Tr4, and Tr6 of the earth side among said power FET with this operation gestalt. Since 
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the leakage flux which a short current flows with a delay phase to each stator winding 53, and the line of 
magnetic force which passes through the inside of a stator 50 decreases in number by this, and connects 
between the adjoining permanent magnets 62 increases, the passive-movement torque of the generator 
[ a starter-cum-] equipment 1 concerned decreases, and an internal combustion engine's E loads decrease 
in number. 

[0049] namely, as the inside of the broken-line circle of drawing 10 was expanded and shown in 
drawing 12 , in adjoining permanent magnet 62S or 62Ns The magnetic flux B3 which goes via the 
outside periphery section 617 of Rota York 61, and magnetic-flux B4 which goes via the interpole 
section 613 of Rota York 61, Magnetic-flux B5 which passes the inside periphery section 616 of Rota 
York 61, and magnetic-flux B6 which goes via the inside periphery section 616 of Rota York 61, an air 
gap, and 52 Ns of stator salient poles occur. 

[0050] In the permanent magnet type rotation motor with which Rota York 61 of an outer rotor 60 has 
the interpole section 613 between each permanent magnet 62 according to this operation gestalt as 
described above Since an opening G2, G21, G3, and G31 were prepared between each permanent 
magnet 62 and Rota York 61, the leakage flux between adjoining permanent magnets'decreases, and the 
magnetic flux which crosses perpendicularly the air gap section between an outer rotor 60 and a stator 
50 increases. Therefore, the driving torque at the time of making it function as a starter motor can be 
increased, without making the passive-movement torque at the time of operating the permanent magnet 
type rotation motor concerned as a generator increase. 

[0051] Drawing 13 is the partial enlarged drawing of the 2nd operation gestalt of this invention, and 
expresses that the same sign as the above is the same, or an equivalent part. 
[0052] With this operation gestalt, the configuration of insertion hole 61 la and the cross-section 
configuration of permanent magnet 62a are not the same, either. And insertion hole 61 la and permanent 
magnet 62a are a supporting point P4 at an anti-stator side. It is the point P5 countless about a stator side 
to being supported by one point. It is supported. If it puts in another way, line contact (in practice field 
contact) is carried out superficially. A supporting point P4 and P5 In between, it is two openings G4 and 
G5. It is secured and is each opening G4 and G5. It has the notching-like openings G41 and G51 
extended in the direction of a stator, respectively. In each opening, it fills up with adhesives 80 like the 
above. 

[0053] Also by this operation gestalt, since permanent magnet 62a is mechanically held within magnet 
insertion hole 61 la, at an attachment process, permanent magnet 62a can be held in simple within 
insertion hole 611a, and the workability improves, openings G4 other than a supporting point and G5 
****-- since the restoration tooth space of adhesives is secured and it can fully be filled up with 
adhesives 80, permanent magnet 62a can be firmly fixed in magnet insertion hole 61 la with these 
adhesives. [ moreover, ] 

[0054] Furthermore, it is an opening GO between Rota York 61a and flywheel 63a also at this operation 
gestalt. Deformation of Rota York 61a at the time of forming and the big permanent magnet 62 being 
relatively inserted to insertion hole 61 1 of Rota York 61a a is the opening GO concerned. It sets, and 
since it is absorbed, the deformation by the side of the stator of Rota York 61a can be prevented. 
[0055] Furthermore, the opening G4 for preventing the leakage flux between permanent magnet 62a 
which adjoin the both-sides section which met the circumferencial direction of permanent magnet 62a 
also with this operation gestalt and G5 It is formed. Furthermore, since the notching-like openings G41 
and G5 1 for restricting the magnetic path of a circumferencial direction also to the stator side in the both 
ends of each permanent magnet 62a are formed, the same effectiveness as the above is attained. 
[0056] In addition, although each above-mentioned operation gestalt explained each permanent magnet 
62 as what is fixed in insertion opening using adhesives, by the fixed approach using adhesives, the 
washing process of a member, the spreading process of adhesives, a heating fixing process, a desiccation 
process, etc. are needed. Furthermore, the weight balance of Rota collapses by liquid sagging of 
adhesives, and vibration and wear may increase. So, with the 3rd operation gestalt explained below, 
each permanent magnet 62 is fixed in insertion opening, without using adhesives. 
[0057] Drawing 14 is the sectional view of outer rotor 60A applied to the permanent magnet type 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/19/05 



JP,2001-352702,A [DETAILED DESCRIPTION] 



Page 7 of 8 



dynamo-electric machine which is the 3rd operation gestalt of this invention, and expresses that the 
same sign as the above is the same, or an equivalent part. 

[0058] With this operation gestalt, the location about the path of insertion of each of said permanent 
magnet 62 is positioned to outer rotor 60A by supporting the permanent magnet 62 inserted into the 
magnet insertion hole 61 1 of outer rotor 60 A by a respectively coronary base ring 92 and a respectively 
coronary top ring 91 at the both ends (the open end side of outer rotor 60 A, and block one end) in 
alignment with the revolving shaft of outer rotor 60A. 

[0059] Drawing 15 is drawing having shown an example of said top ring 91, and this drawing (a) is [ the 
sectional view in the A-A line of this drawing (a) and this drawing (c) of the top view and this drawing 
(b) ] enlarged drawings in the wavy line rounded envelope of this drawing (a), said top ring 91 - one 
principal plane of the annular member 910 - alienation 12 sets of claw part material 91 1,912 of the 
arranged pair is arranged at intervals of 30 degrees, and it is constituted. Said each claw part 91 1,912 has 
the wedge configuration where the tip sharpened, as shown in this drawing (c). 
[0060] Drawing 16 is drawing having shown an example of said base ring 92, and this drawing (a) is 
[ the sectional view in the A-A line of this drawing (a) and this drawing (c) of the top view and this 
drawing (b) ] enlarged drawings in the wavy line rounded envelope of this drawing (a), said base ring 92 
- one principal plane of the annular member 920 - alienation - 12 sets of claw part material 921,922 of 
the arranged pair is arranged at intervals of 30 degrees, and it is constituted. As said each claw part 
921,922 was also shown in this drawing (c), it has the wedge configuration where the tip sharpened. 
[0061] In case the outer rotor 60 of such a configuration is assembled, first, said base ring 92 is arranged 
with the posture in which the claw part 921,922 serves as facing up, at the pars basilaris ossis occipitalis 
of the cup-like flywheel 63, and, subsequently to a it top, Rota York 61 is arranged at it. At this time, 
both are positioned so that said each interpole section 613 of Rota York 61 may be arranged among a 
pair each of claw parts 921,922. 

[0062] Subsequently, a permanent magnet 62 is inserted into said each magnet insertion hole 61 1 of 
Rota York 61, and said top ring 91 is further arranged with the posture in which the claw part 91 1,912 
serves as facing down, in the upper part. At this time, as shown in drawing 17 , both are positioned so 
that each interpole section 613 of Rota York 61 may be arranged among a pair each of said top ring 91 
of claw parts 91 1,912. 

[0063] Subsequently, if a top ring 91 is pressed caudad, as shown in drawing 1 8 , each claw part 
91 1,912 of a top ring 91 will be inserted in the gap section of a permanent magnet 62 and each interpole 
section 613. Here, with this operation gestalt, each claw part 91 1,912 is a wedge configuration, and 
since it is substantially pinched by each claw part 91 1,912 which each permanent magnet 62 adjoins, the 
back end section about the path of insertion of each permanent magnet 62 will be positioned to Rota 
York 61. 

[0064] Since it is inserted' like [ the tip side about the path of insertion of a permanent magnet 62 / each 
claw part 921,922 of a base ring 92 ] the gap section of a permanent magnet 62 and each interpole 
section 613 at this time, the point about the path of insertion of each permanent magnet 62 is also 
positioned to Rota York 61 . 

[0065] Moreover, as shown in drawing 14 , a flywheel 63 possesses claw part 63a at the periphery edge, 
and since said top ring 91 is pinched by shaft orientations by bending the claw part 63a concerned to the 
inside, each permanent magnet 62 (62N, 62S) ****( e d) in the insertion hole 61 1 of Rota York 61 is held 
in the predetermined location in Rota York 61. 

[0066] Drawing 19 is drawing having shown signs that the permanent magnet 62 was pinched by each 
claw part 921,922 (or each claw part 91 1,912 of a top ring 91) of said base ring 92 in the magnet 
insertion hole 61 1, and the claw part 921,922 is inserted between a permanent magnet 62 and each 
interpole section 6 1 3 of Rota York 61. 

[0067] Since the positioning immobilization of the permanent magnet 62 can be carried out correctly 
within the magnet insertion hole 61 1 of Rota York 61, and firmly according to this operation gestalt, 
without using adhesives, in the production process using adhesives, the indispensable washing process 
of a member, the spreading process of adhesives, a heating fixing process, a desiccation process, etc. 
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become unnecessary, and simplification of a production process is attained. Furthermore, since a 
permanent magnet is fixable to a position without individual difference, the engine performance of a 
dynamo-electric machine can be guaranteed certainly. 
[0068] 

[Effect of the Invention] According to this invention, the following effectiveness is attained as described 
above. 

(1) Since sufficient opening for restoration of adhesives is securable among both, enabling it to hold a 
permanent magnet mechanically within the magnet insertion hole of an outer rotor, it is compatible in 
improvement in the workability in an attachment process, and firm immobilization of a permanent 
magnet. 

[0069] (2) Preventing a location gap of the permanent magnet within a magnet insertion hole, since the 
permanent magnet was supported by three points within the magnet insertion hole of an outer rotor, the 
restoration opening of adhesives can be secured to the maximum and the very firm immobilization by 
adhesives is attained. 

[0070] (3) Since it was made to distribute the stress which considers a two-point support and anti-stator 
side as one-point support, and commits a stator side to a stator side when supporting a permanent 
magnet by three points, the deformation direction by stress can be turned to an anti-stator side, and the 
deformation by the side of a stator can be prevented. 

[0071] (4) An opening is formed between Rota York and a flywheel, and since deformation of Rota 
York at the time of a big permanent magnet being relatively inserted to this into the magnet insertion 
hole of Rota York was made to be absorbed in said opening, the deformation by the side of the stator of 
Rota York can be prevented. 

[0072] (5) Since the opening was prepared between each permanent magnet and Rota York, the leakage 
flux between adjoining permanent magnets decreases, and the magnetic flux which crosses 
perpendicularly the air gap section between an outer rotor and a stator increases. Therefore, the driving 
torque at the time of making it function as a starter motor can be increased, without making the passive- 
movement torque at the time of operating the permanent magnet type dynamo-electric machine 
concerned as a generator increase. 

[0073] (6) A permanent magnet can be fixed now easily for Rota York, and firmly, with the magnetism 
on the design secured. 

[0074] (7) Since a permanent magnet is supported using positioning members, such as a base ring and a 
top ring, and the permanent magnet was farther supported by three points, a permanent magnet can be 
positioned much more correctly to an outer rotor. Therefore, it not only can raise power efficiency, but 
the controllability of a dynamo-electric machine improves and it can simplify a production process 
sharply. 

[0075] (8) Since the direction of an outer rotor revolving shaft of a permanent magnet can be positioned 
good by supporting a permanent magnet by the base ring and the top ring, the engine performance of a 
dynamo-electric machine can be guaranteed certainly. 



[Translation done.] 
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